THE ANNALS 


O 


ROBABILITY 


AN OFFICIAL JOURNAL OF 
Tue InstTITUTE OF MATHEMATICAL STATISTICS 


VOLUME 4 


vic 
I | 
7 
& 
1976 


ig 
; 


CONTENTS OF VOLUME 4 
SPECIAL INVITED PAPER 


CRAMER, HAROLD. Half a century with probability theory: some per- 


ARTICLES AND SHORT COMMUNICATIONS 


ADLER, RoBert J. AND HAsorer, A. M. Level crossings for random 
fields. . 

AHLSWEDE, RUDOLF AND Gkcs, ‘PETER. Spreading of sets. in Product 
spaces and hypercontraction of the Markov operator. . 

ARJAS, ELJA AND NUMMELIN, Esa. A direct construction of the Ri in- 
variant measure for a Markov chain on a general state space. ..... 

ASMUSSEN, SOREN. Convergence rates for branching processes. .... .. 

ATHREYA, K. B. AND KAPLAN, N. Convergence of the age distribu- 
tion in the one-dimensional supercritical age-dependent ae 
process. . 

BASU, SUJIT K. On | a ‘local limit theorem concerning variables in the 
domain of normal attraction of a stable law of index a, 1 < a < 2... 

BERMAN, JEREMY. An example of a weak martingale. . i 

BLASI, ALESSANDRO. On a random walk between a reflecting and an 
absorbing barrier. 

BLock, HENRY W. AND ) SAVITS, T. H. The IFRA closure problem. . 

BOLTHAUSEN, ERWIN. On a functional central limit theorem for ran- 
dom walks conditioned to stay positive. . ; ; 

CHAMBERLAIN, MICHAEL W. The reconstructability of Markov c chains. . 

CHAN, Y. K. A constructive renewal theorem. 

CHERNOFF, H. AND PETKAU, A. J. An optimal stopping problem for 
sums of dichotomous random variables. . j 

CINLAR, ERHAN. On the structure of semimarkov processes compared 

Cuzick, JAcK. A central limit theorem for the e number of zeros of a 
stationary Gaussian process. . eases 

Dacey, D. J. Another upper bound for the renewal function. Se eRe 

Davies, LAurig. Local Hélder conditions for the local times of cer- 
tain stationary Gaussian processes. 

Dusuc, S. AND SENETA, E. The local limit theorem for ‘the Galton- 
Watson process. . ; 

EISENBERG, BENNETT. “Prediction theory ‘and ‘ergodic spectral decom- 

ERICKSON, K. Bruce. Recurrence sets of normed random walk in R’. . . 

ETEMADI, NASROLLAH. The range of random walk in two-dimen- 
sional time. . 

FEARN, DEAN H. Supereritical age e dependent branching processes with 
generation dependence. . ; 

FINE, TERRENCE AND Gu, "JOHN. “The enumeration of comparative 
probability relations. . 


iii 


509-546 


1-12 


925-939 


674-679 


139-146 


38-50 


486-489 
107-108 


695-696 
1030-1032 


480-485 
127-132 
644-655 
875-889 
402-417 


547-556 
109-114 


277-298 


490-496 


98-101 
802-828 


836-843 


27-37 


667-673 


| 
F 
i€ 
ri 


iv CONTENTS OF VOLUME 4 


FLaTTo, The range of two-dimensional recurrent 
walk. 

FRANKEL, M. ry note on downcrossings for extremal proc- 

GACS, PETER AND _ AHLSWEDE, ‘RUDOLF. Spreading of sets in product 
spaces and hypercontraction of the Markov operator. . 

Garcia ALVAREZ, M. A. Une théorie de la dualité a ensemble Polaire 
pres Il... 

GARLING, D. H. Functional ‘central limit theorems in Banach 
spaces. . , 

GEMAN, DonaLp, Horowitz, JOSEPH AND ZINN, JOEL. ‘Recurrence of 
stationary sequences. 

GIANINI, JACQUELINE AND “SAMUELS, ‘STEPHEN M. ‘The infinite $ secre- 
tary problem. . 

GiLL, JOHN AND FINE, TERRENCE. The ‘enumeration of comparative 
probability relations. . 

GOODMAN, VICTOR. Distribution ‘estimates tor functionals. of the 
two-parameter Wiener process. . 

GOOoDSELL, C. A. AND HANSON, D. L. Almost : sure pouverpence for 
the Robbins-Monro process. . 

GRIFFEATH, Davib. Partial coupling and loss of memory for Markov 
chains. . 

GrosswALp, EMIL. The Student # distribution for ‘odd degrees of free- 
dom is infinitely divisible. . 

HANSON, D. L. AND GoonstL, Cc. A. “Almost sure “convergence for 
the Robbins-Monro process. . 

Harris, T. E. On a class of set- valued Markov processes. . - 

HASOFER, A. M. AND ADLER, RoBerRT J. Level crossings for random 
fields. . 

HOFFMANN- JQRGENSEN, AND PISIER, G. The law ‘of large ‘numbers 
and the central limit theorem in Banach spaces. . : 

HoLiey, R. A. AND Stroock, D. W. A martingale ‘approach t to in- 
finite systems of interacting processes. . : acre 

Hoppe, Frep M. Supercritical multitype branching processes. . 

HorowlItz, JOSEPH, ZINN, JOEL AND GEMAN, DONALD. Recurrence 
of stationary sequences. 

HuDSON, WILLIAM N. Admissible translates. for probability ‘distri- 
butions. . 

HWANG, J. S. ‘On the 1 recurrence ¢ property of Gaussian Taylor : series. 

ImuoF, J. P. Oscillations of continuous symmetric random walk... .. . 

JAIN, NARESH C. An example concerning CLT and LIL in Banach 
space. . 

JAMES, IAN R. Infinite F-sdivisibility of integer- valued. random: vari- 
ables. . 

JONES, ROGER en The ergodic maximal function with ‘cancellation... 

KaiGH, W. D. An invariance principle for random walk conditioned 
by a late return to zero. 

KANTER, MAREK. On the unimodality of stable densities. 


151-152 
925-939 
947-976 
600-611 
372-381 
418-432 
667-673 
977-982 
890-901 
850-858 
680-683 


890-901 
175-194 


1-12 
587-599 


195-228 
393-401 


372-381 
505-508 
453-455 
662-666 
690-694 


326-334 
91-97 


115-121 
1006-1008 


| 
> 
229-248 
| 
| 
| 
| 


CONTENTS OF VOLUME 4 Vv 


KAPLAN, N. AND ATHREYA, K. B. Convergence of the age distribution in 


the one-dimensional supercritical age-dependent branching process. . 38-50 
KesTEN, HARRY. Existence and of countable one-dimen- 
sional Markov random fields... ...... .. 557-569 
ey KIEFFER, JOHN C. On the minimum ‘number of fixed length s sequences 
| with fixed total probability. . is 335-337 
5 KLEIN, RUBEN. A representation ‘theorem | on 1 stationary “Gaussian 
processes and some local properties. . +e 844-849 
Kue css, J. A counterexample for Banach space ‘valued random vari- 
ables. . 684-689 
KUELBS, J. A strong convergence theorem for Banach space valued 
random variables. Ser 744-771 
Lal, TZE LEUNG. Asymptotic moments of random walks with b appli 
cations to ladder variables and renewal theory...... . 51-66 
Lal, TZE LEUNG. Boundary crossing aieaneese for sample s sums and 
confidence sequences . 299-312 
Lal, TZE LEUNG. On r- quick convergence ‘and a ‘conjecture of Stras- 
, LEUNG. Uniform Tauberian theorems and their 
| ge to renewal theory and first passage problems. . ean 628-643 
| LANDERS, D. AND ROGGE, L. Convergence of conditional p-means 
given a a-lattice.. 147-150 
| LANE, DAvip A. Purely atomic structures supporting ‘undominated 
and nonuniformly integrable martingales........... 1016-1019 
LiGGeTT, THOMAS M. Coupling the simple exclusion process. . os 339-356 
Loynes, R. M. A criterion for tightness for a sequence of ‘martin- 
859-862 
MANGANO, Gin- CARLO. Sequential compactness of certain sequences 
of Gaussian random variables with values in C[O,1].............. 902-913 
MICHEL, R. Nonuniform central limit bounds with eaneenuini to 
probabilities of deviations. an 102-106 
MITTAL, YASH AND YLVISAKER, DONALD. Strong laws for the 1 maxima 
of stationary Gaussian processes........ 357-371 
Mouan, N. R. Teugels’ renewal theorem and stable laws.. 863-868 
MonnrROE, ITREL. Almost sure convergence of the quadratic variation 
of martingales: a counterexample........... 133-138 
Mor!I, TosHio. Limit laws for maxima ont maxima strong- 
mixing processes. . 122-126 
Myers, L. E. Central t terms of Markov walle, 313-318 
NEVISON, CHRISTOPHER H. Potentigls of processes 
duality. . 497-501 
NUMMELIN, ESA AND ARuAS, divest construction 1 of the Ri in- 
variant measure for a Markov chain on a general state space. ...... 674-679 
Oakes, Davip. Random overlapping intervals—a generalization of 
Erlang’s loss formula. . ern 940-946 


PETKAU, A. J. AND CHERNOFF, H. An 
sums of dichotomous random variables........ 875-889 


vi CONTENTS OF VOLUME 4 


PIPKIN, A. C. AND VITALE, R. A. Conditions on the regression func- 
tion when both variables are uniformly distributed . Sen 

PIsIER, G. AND HOFFMANN-JORGENSEN, J. The law of large numbers 
and the central limit theorem in Banach spaces. 

PurVES, ROGER A. AND SUDDERTH, WILLIAM D. Some finitely addi- 
tive probability. . 

QuINE, M. P. Asymptotic results for estimators i ina a subcritical branch- 
ing process with immigration. . 

Reiss, R.-D. Asymptotic expansions for sample quantiles. . 

RéEvész, P. On strong approximation of the multidimensional em- 
Pirical process. . 

RINOTT, YOSEF. On convexity oft measures. 

RipLey, B. D. Locally finite random sets: Foundations for point 

RIPLEY, B. D. The foundations of stochastic geometry .. yt 

Rip.ey, B. D. On stationarity and superposition of point processes. . 

RoBBINS, NAom! B. Convergence of some expected first passage 
times. . 

ROGGE, Ls AND LANDERS, D. Convergence of conditional ; pn -means $ given 
a o-lattice. . 

ROOTZEN, HOLGER. Fluctuations of sequences “which « converge in n dis- 
tribution. 

ROSEN, Jay AND ) SIMON, “BARRY. Fluctuations 4 in n P($) processes. . 

ROSENBLATT, M. On the maximal deviation of k-dimensional density 
estimates. . 

RYAN, THOMAS A multidimensional renewal theorem. . 

SAMUELS, STEPHEN M. AND GIANINI, JACQUELINE. The infinite secre- 
tary problem. . 

SAVITS, THOMAS H. ‘An age- -dependent model with parental ‘survival... 

Savits, T. H. AND BLocK, HENRY W. The IFRA closure problem. . 

SAWYER, STANLEY. Results for the stepping stone model for migration 
in population genetics. . cide 

SCHAEFER, MARTIN. Note on the ke dimensional Jensen inequality isa 

SCHWARTZ, DIANE. Ergodic theorems for an infinite particle system 
with births and deaths. . Le 

SCHWARZ, GIDEON. Noninvariance of a convergence ‘of k- -step Markov 
approximations. . ; 

SEN, PRANAB KuMaR. At two- -dimensional functional Permutationa 
central limit theorem for linear rank statistics. . ; 

SEN, PRANAB Kumar. An almost sure invariance principle for the ex- 
trema of certain sample functions. : 

SEN, PRANAB Kumar. A note on invariance -e principles for induced order 
statistics . 
SENETA, E. AND ) Dusuc, S. ‘The local limit theorem for ‘the Galton- 

Watson process. . 
SIEBERT, EBERHARD. Convergrace ond of probability 


869-873 


587-599 


259-276 


729-743 
1020-1026 


983-994 
995-998 
999-1005 
1027-1029 
147-150 


456-463 
155-174 


1009-1015 
656-661 


418-432 
382-392 
1030-1032 


699-728 
502-504 


783-801 


1033-1035 


13-26 


81-88 


474-479 


490-496 


433-443 


319-325 
249-258 
Pan 


CONTENTS OF VOLUME 4 


SIEGMUND, D. The equivalence of absorbing and reflecting barrier prob- 
lems for stochastically monotone Markov processes.............. 

SIMON, BARRY AND ROSEN, JAY. Fluctuations in P(@); processes... .... . 

SMYTHE, R. T. Multiparameter subadditive processes. . 

Stroock, D. W. AND HOLLey, R. A. A martingale approach to infinite 
systems of interacting processes. . 

SUDDERTH, WILLIAM D. AND PURVES, ROGER ry Some finitely additive 
probability... 

SZULGA, Jerzy. AND ) A. ‘Convergence of submar- 
tingales in Banach lattices. . 

TOMKINS, R. J. sera limit theorems for certain arrays of random 
variables. . 

VITALE, R. A. AND PIPKIN, A. Cc. Conditions o on 1 the regression function 
when both variables are uniformly distributed... 

WEISSMAN, ISHAY. On weak convergence of extremal processes......... 

Westcott, M. Simple proof of a result on thinned point processes 

WOoNG, EUGENE AND ZAKAI, MosHe. Weak martingales and stochastic 
integrals in the plane.. 

Wooproore, MICHAEL. A renewal theorem for curved ‘boundaries and 
moments of first passage times. . 

WoycZyYNskI, Wojsor A. AND SZULGA, Jerzy. Convergence of sub- 
martingales in Banach lattices. 

WRIGHT, A. LARRY. An i theorem for the square of a  wide-s sense 
stationary process. . 

YLVISAKER, DONALD AND MITTAL, YASH. Strong laws for the 1 maxima 
of stationary Gaussian processes. . ‘ 

ZAKAI, MOSHE AND WONG, EUGENE. Weak martingales and stochastic 
integrals j in the plane. . 

ZINN, JOEL, GEMAN, DONALD AND ) Jose PH. Recurrence of 
stationary sequences.............. 


CORRECTION NOTE 


DARLING, DoNnALp A. Correction to “Note on a limit theorem” 


Vii 


914-924 
155-174 
772-782 
195-228 
259-276 
464-469 
444-452 
869-873 
470-473 

89-90 
570-586 

67-80 
464-469 
829-835 


357-371 


697 


| 
+3 
| 
372-381 
| 


